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GLOSSARY 
The classical coefficient of correlation 
between the stability of money stock 
growth and the stability of nominal 
national inco me growth; i = 1 ,2. 
Classical coefficient of correlation 
between the stability of money stock 
growth and the stability of real national 
income growth; i = 1,2. 
The Spearman's coefficient of rank corre-
l ation between the stability of money 
stock growth and that of nominal nati onal 
income growth; i = 1,2. 
The Spearman's coefficient of rank corre-
lation between the stability of money 
stock growth and that of real national 
income growth; i = 1,2. 
Coefficient of correlation between the 
trend rate of money stock growth and that 
of nominal national income growth. 
Coefficient of correlation between the 
trend rate of money stock growth and that 
of real national income growth. 
Spearman's coefficient of rank c orrelation 
between the trend rate of money stock 
growth and that of nominal national income 
growth. 
Spearman's coefficient of rank correlation 
between the trend rate of money stock 
growth and that of real national income 
growth. 
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I. INTRODUCTION 
In his "Program for Monetary Stability," Milton Friedman 
proposed that the central bank should cause the domestic money 
stock to grow at a constant percentage rate year after year 
f f b . d ' . 1 regardless o the state o usiness con 1t1ons. He argued 
that such a policy would result in more stability in the rate 
of growth of national income than any other available policy. 
He further argued that national income growth would be less 
stable the l ess stable is money stock growth. Although 
Friedman's argument was meant implicitly if not explicitly for 
the United States economy, the argument should apply to other 
developed market economies as well. 
As a test of the efficiency of Friedman's proposal, Dennis 
R. Starleaf and Richard R. Floyd examined the statistical 
association between the stability of money stock growth and 
the stability of nominal Gross National Product (GNP) growth 
among thirteen developed market economies during the 1 950s and 
the 1960s.
2 
The findings of their study were consistent with 
1
Milton Friedman, "A Program for Monetary Stability," The 
Millar Lectures, Number 3, (New York: Ford.ham University Press, 
1959). 
2
Dennis R. Starleaf and Richard R. Floyd, "Some Evidence 
with Respect to the Efficacy of Friedman's Monetary Policy 
Proposal," Journal of Money, Credit, Banking, 4 (August 1972): 
722. 
2 
the hypothesis that Friedman's monetary policy proposal is 
efficient. That is, Starleaf and Floyd found a posit i ve 
statistical association between the stability of money stock 
growth and the stability of nominal national income growth 
among the thirteen countries included in their study. Starleaf 
and Floyd performed other tests of Friedman's hypothesis with 
data from the thirteen countries. In all cases, the test 
results were consistent with the hypothesis that Friedman's 
proposed policy is an efficient policy. 
The purpose of this study was to update and extend the 
Starleaf-Floyd study. Essentially the same procedures that 
were employed by Starleaf and Floyd to test the efficacy of 
Friedman's policy proposal were applied to the data of 
fifteen devel oped market economies during the 1960s and the 
1970s . The test procedure differed from that applied by 
Starleaf and Floyd in only one major respect. Instead of 
limiting the investigation to the statistical association 
between nominal money stock movements and nominal national 
income movements, as had Starleaf and Floyd, this study also 
encompassed an investigation of the statistical association 
between nominal money stock movements and real national income 
movements. 
The data which were employed in the study are described 
and the test methodology is presented in Section II. Section 
III contains the test results and their implications. A sum-
3 
mary of the study together with some concluding remarks are 
contained in Section IV. 
4 
II. DATA AND TEST METHODOLOGY 
A. The Data 
The Central Banks of twelve of the fifteen countries 
included in the study provided end-of-month monthly money 
stock time series data for the periods shown in Table 1. The 
Organization for Economic Cooperation and Development (OECD) 
and the International Monetary Fund (IMF) also provided end-
of-month monthly money stock time series for most of the 
fifteen countries included in the study. Surprisingly, the 
money stock data obtained from the three sources were not 
completely consistent. Although the differences were usually 
very small, for the most part, the data of each organization 
differed from those of the other two. In all cases in which 
they were available, I elected to employ the data provided by 
the central bank of the country in question. However, I had 
to employ either OECD or IMF data for France, New Zealand, 
and Switzerland because the central banks of these countries 
either sentquarterlymoney stock data or did not supply money 
stock data for inclusion in the study. 
The tests of this study involved the use of the Ml 
(currency plus demand deposits) concept of the money stock. 
I would have liked to have employed the M2 (Ml plus time 
deposits) concept of the money stock as well, but I was unable 
to obtain lengthy M2 time series for most of the countries. 
5 
Table 1. Sources and time periods of money stock data 
Country 
Austria 
Australia 
Belgium 
Canada 
Denmark 
France 
Germany (FR) 
Japan 
Netherlands 
New Zealand 
Norway 
Sweden 
Switzerland 
United Kingdom 
United States 
Source 
Oesterreichische Nationalbank 
Reserve Bank of Australia 
Banque Nationale de Belgique 
Bank of Canada 
Danmarks Nationalbank 
OECD 
Deutsche Bundesbank 
The Bank of Japan 
De Nederlandsche Bank 
IMF 
Norges Bank 
Sveriges 
OECD 
Bank of England 
Federal Reserve Board 
Time period 
1963-1976 
1963-1976 
1963-1977 
1963-1977 
1963-1976 
1963-1976 
1963-1977 
1963-1977 
1963-1976 
1963-1977 
1968-1975 
1970-1975 
1963-1976 
1963-1976 
1963-1977 
To compute the average stock of money for each year, an 
unweighted mean of thirteen end-of-month observations was 
calculated. In other words, I computed the mean of the money 
stock data from December of the previous year to December of 
the year in question. 
6 
For a measure of aggregate economic activity or national 
income, nominal GNP and real GNP {GNP at 1975 prices) annual 
series were employed in most cases. Nominal Gross Domestic 
Product {GDP) and real GDP {GDP at 1975 prices) time series 
were used whenever there were no GNP data available . These 
national income data were provided by the IMF. (The money stock 
and national income data series are presented in the Appendix) . 
B. Test Procedure 
Several tests of the efficacy of Friedman's policy pro-
posal were performed. The most important of these tests 
involved an inter-country comparison of the stability of money 
stock growth and the stability of national income growth. The 
root mean square of money stock deviations from a logarithmic 
trend was used as a measure of the instability of money stock 
growth and the root mean square of national income deviations 
from a logarithmic trend was used as a measure of the in-
stability of national income growth. These measures of growth 
stability were then used to test the null hypotheses of 
independence or negative association between the stability of 
money stock growth and that of national income growth. More 
specifically: 
1. I fitted by means of ordinary least squares to each 
money stock annual series and those of national 
income the following first-degree logarithmic trend 
equation; 
7 
(1) 
where xt = observation of either the money stock 
or the national income in year t 
ln = natural logarithm operator 
(). . 
l. 
= the regression coefficients 
t = dummy time variable; i.e. , 1,2,3, etc. 
e:t = residual from first-degree trend. 
A second-degree trend equation was also used to 
compute another measure of growth instability for 
each series. That is, to each time series, I fitted 
by means of least squares the equation: 
(2) 
2. The root mean square of relative deviations from the 
first and second-degree trends of the money stock 
and national income were computed for each country 
by taking the antilog of the residuals (e: t and µt) 
from the first and second-degree trends, respectively , 
and subtracting unity from each of them. These dif-
ferences were squared and then summed up. After 
computing the square root of the mean, the result 
was multiplied by one hundred to obtain the percent 
of trend value. For example, since 
8 
A ln~~ E: t = lnXt lnXt = ( 3a) 
=~ £ - 1)2 z E(e t 100 x n ( 3b) 
A 
where lnXt = calculated linear trend value of the 
logarithm of the money stock or 
national income from Equation 1 
z = root mean square of relative devia-
tions from the first-degree logarithmic 
trend of money stock or of national 
income 
n = number of observations . 
3 . The inter-count ry correlation between the stability 
of money stock growth and the stability of national 
income growth was computed by employing Spearman's 
rank correlation1 and the classical coefficient of 
correlation. 
If it is found that a significant positive 
cross-country correlation exist between the stabi l ity 
of money stock growth and the stability of national 
income growth, then countries with stable (unstable) 
rates of domestic money stock growth, by and large, 
1
Frederick C. Mills , Statistical Methods .. . , Third 
Edition. (New York : Henry Ho l t and Company, 1955) , pp. 311- 315. 
9 
have experienced relatively stable {unstable) rates 
of national income growth. The test results would 
then be consistent with the notion that Friedman's 
proposed policy is an efficient policy. On the other 
hand, the results would suggest that Friedman's 
policy proposal is inefficient if a zero or a nega-
tive inter-country correlation is found between the 
stability of money stock growth and the stability of 
national income growth. 
A second test involved an investigation of the inter-
country correlation between the trend rate of money stock 
growth and the trend rate of national income growth. Friedman 
argues that changes in the nominal money stock cause changes 
in nominal spending for the output of the economy. Hence a 
rapid (slow) money stock growth trend should be associated 
with a rapid (slow) nominal national income growth trend. On 
the ·other hand, Friedman also argues that in the long run 
money is neutral, meaning that the long-run trend in money 
stock growth should have no effect upon the long-run trend in 
real national income growth. Hence, if Friedman's arguments 
are correct, a significant positive statistical association 
among countries should be found between the trend rate of 
money stock growth and the trend rate of nominal national in-
come growth, but no statistical relationship should exist 
between the trend rate of money stock growth and the trend 
rate of real national income growth. 
10 
1. To compute the annual percentage trend rate of each 
series for the fifteen countries under investigation, 
the antilog of the regression coefficient of time in 
Equation 1 was taken and unity was subtracted from 
it. The difference was then multiplied by one 
hundred, i.e., 
where 
al 
(e - 1) x 100 = P rg 
p 
rg 
stands for the percentage rate of 
growth per year for either money stock or national 
income. 
2. The cross-country correlation between the percentage 
money stock growth rate and the percentage national 
income growth rate was measured with Spearman ' s rank 
correlation coefficient and the classical coefficient 
of correlation. 
A final test involved regre ssing national income devia-
tions from trend on money stock deviations from trend for 
each country. If the regression coefficients turn out to be 
significantly positive, the findings would be consistent with 
the argument that unusually large (small) short-run movements 
in the money stock cause unusually large (small) short-run 
movements in national income. 
11 
III. EMPIRICAL RESULTS 
A. Inter-country Correlation Between the 
Stability of Money Stock Growth and the 
Stability of National Income Growth 
Tables 2 and 3 report the root mean squares of relative 
deviations of the money stock and national income from the 
first and second-degree logarithmic trends, respectively, for 
each of the fifteen countries. These tables also show the 
ordinal rankings (from most stable to least) of the countries 
with respect to money stock growth stability and nominal and 
real national income growth stability. 
With regard to deviations from the first degree trend 
(Table 2), the inter-country rank coefficient of correlation 
between the stability of the money stock and the stability of 
nominal national income is .82. This finding is clearly con-
sistent with Friedman's hypothesis of a positive causal rela-
tionship between stability in the rate of growth of the nominal 
money stock and stability in the rate of growth of nominal 
national income. The classical coefficient of correlation 
between these variables also shows that the two are highly 
correlated. The coefficient of correlation is .84 and is 
significantly greater than zero at the 1% level. Thus, 
countries which have experienced stable (unstable) rates of 
money stock growth have tended to experience stable (unstable) 
rates of nominal national income growth. 
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13 
The r oot me an square of relative deviations of t h e money 
stock and that of the nominal national income from their second-
degree trends-together with the ordinal rankings are reported in 
Table 3. The rank coefficient of correlation between the 
stability of money stock growth and that of nominal national 
income from their second-degree trends is .51 and the value of 
the classical coefficient of correlation between these same 
variables is .59. These results are greater than zero and 
significant at the 5% level, thus consistent once more with 
Friedman's proposed policy. 
Tables 2 and 3 also report the correlation coefficients 
between money stock growth stability and real national income 
growth stability relative to both the first and second-degree 
trends. With respect to the dev iations from the first degree 
trends, Spearman ' s rank correlation coefficient is . 19 and the 
coefficient of correlation is .40. With respect to the devia-
tions from the second-degree trends, the rank correlation 
coefficient is .37 and the classical coefficient of correlation 
is .55. Thus, there is a much weaker direct statistical asso-
ciation among the fifteen countries between the stability of 
money stock growth and the stability of real national income 
growth than between the stability of money stock growth and the 
stability of nominal national income growth. These findings 
suggest that instability in the rate of growth of t he money 
stock causes instability in the rate of inflation as much if 
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not more than it causes instability in the rate of real national 
income growth. 
B. A Cross-country Correlation Between the 
Rate of Growth of Money Stock and the 
Rate of Growth of National Income 
The first-degree trend rates of money stock and national 
income growth for the countries under study are reported in 
Table 4. The table also shows the ordinal rankings of these 
growth rates. 
The inter-country correlation between the money stock 
growth rate and that of nominal national income is .88 and the 
rank correlation coefficient is .63; both are significant at 
the 1% level. This indicates that countries with high (low) 
long-run rates of money stock growth tend to also experience 
high (low) long-run rates of nominal national income growth . 
This finding is obviously consistent with Friedman's argument . 
The coefficient of correlation between the money stock 
growth rate and real national income growth rate is .64. The 
rank correlation coefficient is .54. These coefficients are 
significantly greater than zero at the 5% level. The results 
indicate that countries which have experienced high (low) rates 
of long-term money stock growth have also tended to experience 
high (low) rates of long-term real national income growth. 
This finding is inconsistent with Friedman's argument because 
it suggests that money is not neutral in the long r un. 
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C. Additional Empirical Findings 
Results from regressing nominal national income deviations 
from its fitted first-degree logarithmic trend upon the money 
stock deviations from its fitted first-degree logarithmic trend 
are presented in Table 5. Note that eleven of the countries 
have positive regression coefficients. 
significant at least at the 5% level. 
Most of these are 
Table 5 also shows 
similar regression results for deviations from the second-
degree trends. Eight of these regression coefficients are 
positive and significant at least at the 5% level. The posi-
tive regression coefficients are consistent with the hypothesis 
that positive (negative) money stock deviations from its trend 
cause positive (negative) deviations of nominal national income 
from its trend. 
Table 6 reports the regression results when real national 
income deviations from the first and second-degree trends were 
regressed on money stock deviations from its first and second-
degree trends. Majority of the regression coefficients obtained, 
given the deviations from the first-degree trends, are not sig-
nificantly different from zero and in some cases the point esti-
mates are negative. However, many of the regression coeffi-
cients obtained with deviations from the second-degree trends 
are positive and significantly greater than zero. Thus, there 
is evidence which is consistent with the hypothesis that 
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short-run f luctuations in the money stock about i ts trend 
rate of growth cause short-run fluctuations (in the same 
direction) in real national income about its trend. 
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IV. SUMMARY AND CONCLUSION 
Milton Friedman has argued that a policy of increasing the 
money stock at a constant percentage rate per period of time 
(yearly) will result in more stability in the rate of growth of 
national income than any other available policy. The purpose 
of this investigation was to empirically test whether this 
argument is valid with the use of data from a sample of 
developed market economies . To this end, annual nominal and 
real national income and annual money stock data were collected. 
These data were utilized to conduct several tests of the effi-
ciency of Friedman's monetary policy proposal. The tests 
consisted of cross-country correlations between the stability 
of money stock growth and the stability of nominal and real 
national income growth, cross-country correlations between the 
trend rates of money stock growth and the trend rates of nominal 
and real national income growth, and intra-country regressions 
of deviations of nominal and real national income from their 
trend upon deviations of the money stock from its trend· . 
The stability of money stock growth and the stability of 
nominal national income growth were found to be very highly 
correlated among the fifteen countries selected for the study. 
By and large , countries which experienced stable (.unstable ) 
rates of money stock growth also experienced stable (unstable) 
rates of nominal national income growth. The stability of 
22 
money stock growth and the stability of real national income 
growth were also found to be positively and significantly 
correlated across countries . However, the correlation between 
the stability of money stock growth and the stability of real 
national income growth was considerably weaker than the corre-
lation between the stability of money stock growth and the 
stability of nominal national income growth. 
The trend rate of money stock growth and the trend rate of 
nominal national income growth were found to be very highly and 
directly correlated. A significant positive inter-country 
correlation was also found between the trend rate of money 
stock and the trend rate of real national income growth. The 
results of regressing nominal national income trend deviations 
upon money stock trend deviations for each country indicated 
that , when the money stock was high (low) relative to its 
trend , nominal national income was generally also high (low) 
relative to its trend. Regressions of real national income 
trend deviations upon money stock trend deviations also sug-
gested a weak direct relationship between these two variables. 
The findings of this study are generally consistent with 
Friedman's argument. The major exception in this regard is the 
finding of a significant positive inter-country correlation 
between the trend rate of money stock growth and the trend rate 
of real national income growth. Friedman argues that money is 
neutral in the long run and, therefore, that the long-run rate 
23 
of nominal money stock growth has no effect upon the long- run 
rate of real national income growth. Thus, according to 
Friedman's argument, the correlation between the trend rate of 
money stock growth and the trend rate of real national income 
growth should not be significantly different from zero . 
The strongest evidence uncovered, which is supportive of 
Friedman's argument, is the finding of a very significant posi-
tive correlation among countries between the stability of money 
stock growth and the stability of nominal national income 
growth. Of course, such a finding does not prove that Fried-
man's proposal is efficient. The finding of a high correlation 
between two variates in no way establishes which, i f either, 
causes the other. 
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